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Abstract of JP 9069767 (A) 

PROBLEM TO BE SOLVED: To improve 
the surge breaking capacity of a MOS 
switch by supplying only a current in the 
direction reverse-biasing the pn junction to 
an n-type substrate. SOLUTION: The pn 
junction between an n-type substrate 103 
as a semiconductor area just under the 
gate of a transfer gate Q10 consisting of a 
PMOS transistor TR and its p-type input 
side semiconductor area 101 is reverse 
biased power feeding from a potential 
setting means 2. Especially as a 
unidirectional power source which supplies 
only the current in the direction reverse 
biasing the pn junction to the n-type 
substrate 103, the collector current of a pnp 
lateral bipolar parasitic TR is reduced and 
the current flowing between the input side 
semiconductor area 101 and an output side 
semiconductor area 102 is suppressed 
even if positive surge is inputted to an input 
terminal IN or an output terminal OUT.; 
Even if negative surge is inputted to the 
input terminal IN or the output terminal OUT 
in the same constitution, the collector 
current of an npn lateral bipolar parasitic 
TR of a transfer gate Q20 is reduced, and 
the same current breaking effect is 
obtained. 
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li^TIETftS* 4 . i »*&(c« Aflffi^ 1 NCiE^-iy" 
^Ay7$^V^-&tCfcV^Tt. n!iI10 3CVc 
c-0. 7 vmmcOiS'm&tfmzAJlZilT L£\,\ ft 



nX5 7^*n7h7Vy^^2 

£ . mMMM 24 111 i c £4±SIigiB^C (cgft 

«u ao^Mi c - i bimmw&A (mzmmm 

[0 0 34] Ui, ffifit2 4 20ffifitffi^Z2, ffi£i2 

A3<nmm*-L 3 . *<aassgisi»2coiij*mEt- 3 Sr*> 

*>MO S h y VisX ? Q 1 0 (50^*- hitT^^lST 
$>-l>nM*|gl 0 3«tiiJVx, npnX$.y^*o 
7l7>y'A?2 1«lS y^ • ^- Xfflcnmtifa'KB. 
»T= *-FDl OJfcfif fil«JE»T= A V i; "TtL 

[0035] 

mi ] 

1 =Z2 • i b+AV+Vx 
[0038] 

[fSU ] Vc=V 1 - i b • Z3+ic • Z3 + AV 

[0039] 
Cft5] 

ib= (Vl-Vc+ic -Z3+AV) /Z 3 

[0 04 0] 
[&6] 

• Z3+AV) /Z3+AV+Vx 

i^nSUl 0 3 Ott{iA 5 ^*U3ti:£: npn 
xS 7^n7h7>yX?2 1 (OPfcffcLfcxS >v9 ■ 

ifV c c A. n p n 5^ ^Hf^ h 7 yi?X 9 W<-Xf 
afc6«»?l § ill> <I i: 9 . npn 5f7/H4 h7> 

3rmttU) 2tc c to«^$n-s< > 

[0044] ZWmSffi£M»2 att, S 1 
fg^HIII&2^^T3P-^^ffitn;2 2£3§1»&U ^-f* 

- H D 1 coflh K) t,Z . ffiffimm L KBf&k^m^^ * 

- H 2 5 Sr Jfifii2 4 3 t ffifi«^«EV ssi <0fflCS 

aL.fct><oT**. zozoiz-mn^ mmMEtvi* 

!±v s s wepnnZtvfiz V—xmt&fttt?) p m o s Tl<z J; 

\,\ ^-C0X5 y ^CSSfi^jgflJEVc cS-epjnU 

maawiHJftasrii fc«(a«av s s izmwtLx t j; 
(*j£CT3 ) miizxk-tm{miz\3\&2<7)m<7)9mM£ 



(7) 
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3*mkLxmw?&. 

[0 0 4 5] ZCDW.mk%.®S$2bl,i. Bffi£tilLtz3 

mem-syj *- h 2 6 £«e€iME v cctnii 

11103 atttttftttURVEV cciWIiK^c 
— F 2 6 ^IW^rWit-tS i k & . 

[0046] Z<Dm±m.fe\B\8& 2 c J±. HS&«tIH]Sg4 
k. 5£*l±264ilII8& 5 k . n P nX5^,tn7b5y 
j;**2 1kj&»4>3r6. HHHIMBR4U. -^fc7)n P 
nh7yy'X^4 1, 42fc. ^<7)*3ix5 -y ^ft^=S 
?43t. 3U7^ffifet44. 4 5^36*6*4. 
4 1 . 4 2«l$7 ?l«Ix S -/ 

(*mnim?) 4 3&mtzim.muvssiz&mz 
nu-^^(i3u-^^ffijS4 4S-atTiS{amiSvc ct 

zi U 7 ? IZa u 7 ?mH4 5 £51 tXlS&WRLV c etc: 
[0047] Six 5 y ^ft^*^ 4 3 Uty— M£T¥ 

MOST^^"), nl^^^Sta44. 4 5(i-eix-f^x 
MTF*»«c«ttrcA S ngfcttjJfiSSfiWEBV c c 
t^?fL*»oy- h«*g*<ffi©«j!g«£EV s s tzIfcWi 
^NMOSTii^^. t^/U *f4 3, 4 

4. 4 5{i#*sjgts*-T-T«i«'e*. mz, = 

v*aW^43lij£ra8Rk^4£fc#t?'S4. I>5 
Xy'X^4 lcO<-X(iA^SfH^I NfcSM»S*u F5 

[0048] €mff%±tll8S 5i±. &&Wm%MZtlfc 
«ffl£Tffl<0 p n ffi£;SM h' 5 1 k . Sfgm{5ffiO 

y-f ^- h 5 1 y- k ti&&mmv sst 

[0049] h7yy'X^4 2<!03l/y'^«npnlS 
7nu7h5>'y^5'2 1<^KC-Atcfi^$ixr^ 
4 . £mJE3&£088 5 ttSWE V 2 3: ttJ^-T4 . W 
T\ -Omf5fS^lHllf52ccOS!)#5:Se B >1-?-|.„ &*S, IE 
-f->->'A^I^I NtcA^Sft&^tfJSKfc^T, S 

[00 50] XhWf- 1 NtciE-^-^A^ L3rv>»£ 

(Vcc-iT)iW. mv-xmrn-^y^x 



?4 3t,Z£~>XffifeZtl&nW.Z'foK). rltziU7?& 
St 4 5 coatljiffl-ca 4 „ Lfc^ot, npnXj 7 ^ 
a7h7>-yX?2 1 ^tiilft^JEfi: (Vcc-i • r — 
AV) i:^r§„ AVIinpnXS7^*n7h7>y*X 
^21 COX = •/ 9 ■ XH<0p n Jg^-cOHi^lfiJ^E K 

[005 1 ] A*#F I N(ClE-9--^A^ LTA^ 
^ IN<^fitA*a3tMIEV2£«;l4k, h^^X? 
4 1*^>t. h?yyX^4 2J&M-7U npnXS 

7^*o7h?yyX7'2 lc^-xttitstansfimssc 

tEVc c#EPin$*U npnXS.y 7 '*n7h7>'y 
X?2 HiMOSb7yy'X?Q 1 O^nllll 0 3 



T J:0i - rfiftnMSSl 0 3<0ttfi£_L#£-t!:.g>. 
<IC0M*. jE" 1 ?-— ^i4MOS h^yx'X^Ql 0<9 
p Sffllsg 1 0 1 *>«i±JW=tttS Ltf^)n MMi 1 0 
3 l> Uftt h<?)Z\ % iX h OP^ct) P n g^-*«JIIv * 

[ 0 0 5 2 ] Etc, *H*t0>J<OSf!^ifiJ^C(±. p9«UI 
10 1k nil! 10 3 kOlSeOp n^^Ji^-f TX 
««fc =Sr-2» Mt: nISI l o 3 ±#^-t4 Z k 

tffifctS7f7^P np^^lh^ViyX^cOai^^^ 

««-r^*>ttj^ffl^*fflJ3Si o 2tcsiart-*«a[S: 
(hm^J5 ) mii,z5k-fn{iLikfe\*}3&2cDmcr>m>m£ 

[00 53] Z <?>nm£1a.\Bl8& 2 dli. Jt— KD 2 
0>TJ—Y ^Wsm'fA 6 ^ji tTiW5«i!i V c c tcft 
«L, ZCOXrV- Kir nilt 1 0 3 CflHKLfcfccO-C 
ft*. A**FlNt=iE^-> ? * t A*U'arv^*&, «fiL 
tSSZMR 2 d «i n S*« 1 0 3 P n lg^r<om*5S?: 

[0054 ] A^ffi^ I mzlEV-iStfAJl LTpSfl 
m 1 0 1 $-3 1 X nllf 1 0 3 C0^ft#_h#-t « k , 

±m®xmdi<7)ffi&-£t:izmmzj: <otm,mT4 6<7)m 

3<?D*(a>bUJW-4. It. A^J^I NCEKtm^ilS 
jE-^-yj&qetCJifcW-ft fc ?4 h'D 2 ** n®»R 1 
0 3^»A.K{4tli!gVc c^iOp n pfi7T 7JH^7> 

1 0 2^31^ 



H6Sr#B§LTIM B Jt-4. 

[0055] z omkMcomiSMfcEffi 2 e (iia 1 

XS y^^nyi^yy^^ l«0Xj7? 

cOp nfe&crmtkt'ffiik-f&KthlZ, npnx$ 7 ^ 

D7h5yy^? 2 1 <OX3 •/ ^ bi&{3MMV s s k<?) 



(8) 



1 0 3b<7)ffi(r)p n&&£jtl,X nIMl 0 3col;ff 

/^-K23«tttl)OTnpnXS7^*D7h 
5>-^X^2 1<0I$ y? • ^-XPtfjCDp n}g-£-c7)^tft 

( *stW7 ) 0 1 i.z^mm.'&m 2 ^osgfiw* 
[0056] ; <nmm<m>uwtfmn 2n±mi com 

fi»SEI»2t:*JV^T, Sf^-f *— H D 3 , D4, D 
5£SlflllU 3U?4r&ift2 2£*B&Lrt:k<7re&&. 

it. «^r-f Y D 5 H D 1 £ jgjft 2 

4 3 i: cOlBIKtfll&jSfUC^S . 
[0057] Cicoip (c-tfitf, jS^^tIE-^-^CJ: 0 
n p nXS 7^*D7b5>'y^^ 2 1 OX5'y^ • 

KD3. D4«#4C± l 5npnlS7^*D7h 
5 2 1 OX 5 y ? ■ ^-XPbIO p ntg^iSA 
^tK^SfcaWi 6 d t tftc < , -fcOfe tf> n p n x = y 
^D7h5>-yX^2 1»XS y? • \-X»p n 

( mmm 8) mi ^^rmsasMmK 2 comcommmz 

[0 0 58] zcori-uyx^ y^-HSUx. CMOST 

tn/^7f (CMOSh7^7rv i '-M lg 

tttti&g|£l» («fitRS*a> 2. 2 s 
S 0 CMOS7tD/^^7f lglill«7tn/x 
A >y^-l^fc^T, I Nta{2mjgV3t 

y^~ry^m : FZ5^mtxmmv. Ai*FiNt 

fflc&migv 5 t £ -r y t'-^yxifz 6 £il tr^gg 

U W**FOUT4:W(a*aV4i:*>f ^-e-r^ 
*?Z7S:iifcTSM0lsL. aj^SSHfOUTfcflMMWV 
6 t * 4 V t°-^" yxlTf Z 8 £31 tT Jgifi i> COX 

[00 59] £*l.£<y>r yb°-^>XS^Z 5~~Z 8<X 
A^ffi^F I NXfiifr/Wf OUTKfigf 6t-y"lE 

ss 2 s ti , h 1 KifrnHaRjeigB 2 1 ssmcrmtum 
t%&fdwxmtffif&. imz^-tz. m&m%.®$&2 

t\ pnpX$7^n7h7>'xX7 , 21ai: 1 

3^7^^ mmnw£ ( t *> ^ 3 > v s 



^-X«»itiS5t¥S$r^f ^-X«wiiiS>ttI]S&a5 2 4 a 
bfrtzftK). x= 7?*n7f7>y.X^2 1 a«Dx$ 

«SWJEA:*J** 3rf h^y^^QSOoy -xfi« 

t=«Stt$^"CV^. ^-Xffigitl£5E[Ilg&g|5 2 4ati. 
«ft«BWEV ss2i jHafflgtfoSC " t <0BIt:^iftS 
Md&tSfM 2 4 1 a (|fr*^R) ^jfflMfoSC' 
tx* 7?^D7h7yy'X^2 1 aCO^-XbcomiZ 

jYmztix*mmu.&c' ^-xfr^-xnti&zw 
mi- &%& 242ai, &mmm&c • s-r-f k d 

8£iitTM&m<&£Vs s lfc«fflM-*fifit24 3a 

[0060] A^J<&? I NfcJtfr->WJi L^rWKJB 
fclfcl-vt, X= -v ? -fcxi*? h 7 > : J X? 2 1 afiCMO 
S7tn^^ yf-1 g<50# P n^c7>m^M?r«*& 
^^B* N ^-X«gSiS/t0S&l*2 4a{i. X 
S7^*n7h7yy^7'2 1 at0±|£x5 -y ^MMcO 
1/k (kJx^^mSlitHS^) fg»^--xm^i b^x 
5 7?*o7h7VyXj'2 1 aCO^— X*>^>©?|^- 
f&BSSSM 2 4 lali. 3£«a[ i c $r4±fflJgg^C ' 
SDomoiEi c - i b(ia*ffi&S (mtc 

[0 06 1 ] Sfii24 2 a c7)f£tn;<g£ Z 2 , Sta 
24 3aC0S6t<i^Z3. €fi^5gIl]S& 2 g £7)m^«ffi 
■f%h*>M OS h?yy'X^Q2 0«f- h ItT#^fc 
MlSTfcS p!7x;Hi 2 0 3 c^ffifiS: Vy, x 5 -y 
^*n7h7yy^7'2 1 a<7)x*-y^ ■ ^— XWI 
77(S]flJ±I^T= ^ - H D 8 cr>l\m$imf±&T = A V 

-mi$ . jot^d i ^«£5is^ms& 2 co*^- 1 r t «t a 

(3. It- y't J; i)x = 7 7 h 7 ^y'X^ 2 1 a 
COX 5 y ^ y 3&»T»-r & t . ^iltCJC CT 

[0062] Wot, X5 y^mfiLVyCOT^JE 

X; 7 7 , *o7h7yy'X^2 1 acox* y ? ■ 

mt-t z>z\tzm±-tz>z\ttfx%h. xs-y^ 

*P7f7yy^^2 1 a.^~X.m<L^—^M&b-f 

&Zti>XZZ, Z&m&izli. is<OAMz& 0 

IS 7«D7 h5yy^?2 1 a£7JXS y ^^^T 
^U-e^xS -y ^ • ^-X^pni^«ftLt L 
*-3^Tfiltt**±tS. 4fc. xS7?*D7h7yy'X 
^ 2 1 acO<-X(2«fi«ji®EV s s 2^KSEnJn-f 

s i OTffi-e* h . 

[0063]^, mmm&v ssu lx immms. 

JEVs s 2 WUi±'09(C^-rJ; 3^X-< .yf-Hdf^yt 

->?®8&3OOl,z£0¥t$L£&Z>ZbtfXZZ>. Z<r>x 
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l^itiTJ^ftS^o-y^mJEVc ltiW 7fS 

1. S3£SP!U ?n7^tEVclt-fyvW3 
0 2*CRKUT»tK$#ifc^n-y^«EVc 2CJ: 0* 
^fS2. S4 SrPmjBILT ft<Offiti««*E V s s 2 

£H 1 0 MWHLTBKWfi . 

[0064] £<0«t4ift£|lF*&2 h<±, xS-y^^oV 

ttJ:"9. h5yX7ry-NQ20»nli«201 
(X142 0 2 ) &W3an$*U nSI«W2 0 1 

t pS^x/l^ig2 0 3 t co^cop nft^JH/^ 
LTpa i >x;HIH«2 0 3O«fibWrFt-C«». pn P 

X* y ?*D7 2 1 a<50<— XW&ifi^k— 

>^'x^2 1 acox = y ^^{JigBf^ix. -eixfciD 
•Iftd i 0 h 5 >-X 7 r h Q 2 0 lz&£. L XBf&Z 

[0065] pnpli ■/?*D7h5yy''A^2 1 a 

2 l a.ay<— xt^GLWMV c c t v x -v-y >f 3f 

— KD10 2MWfCV**. ^^-KDIOO, 7i 
F 1 0 1 , fiSR 100, R 1 0 1 , R10 

2, RlOStih^yyX^TlOO^t?!*^ 

* V c c coffcb 0 (cffi<O!Sffi<0lI«*tgffl LT J; V*. 
.IcOj^trttUf, x$7^*D7h5>yX?2 1 a 
iO^-X^tgifimS J: 0 i§V ^— 5e«{££ & cry 

X\ x*7^*07h5yyX^2 1 ac03U^^2rg 

[0 0 6 6] y ^-HJSSti: . CMOS7 

fon^yf (CMOSh7yX7ry-h) It, 

*{as*jE@» («faia«*s) 2i, 2jt*^s. 

5£BK2cte;fcVvt, *ilxS y?M.ffim?tLXl&tjL 
iSHM 3 0 2:JB^, Vx-t-yj*— H5 leOffcfoOtffi 
JtSitT^OlSrfflVK H7c7)^^W^-KD3, D4 
£x5 7?*o7 by y'JX9 2 l^^^BC^ftfct 

[0067] m{2IS^0SS2 j Ji, ttteffcrgBSS 2 i (c 



SfiilSytHlSS 2 Hi, g»ttNIIIIffr4 a t . pnpXS 
y^*D7h7yy'X^2 1ai:K^5. Hi&iilSlH] 
S&4 a(i, — *t<7)p n pb5^^4 la, 4 2a 
t , ZO&m^S. y ^ffifil (Silft^^ ) 4 3 0a 
i:, 3W^^ffitfi44 a, 4 5at^l>. l-^^ 
X^4 1a, 4 2 acOXS -y^tiftilx* v 7&tt4 3 

Oa*jBtTiSffiW»«Vcc{CijStt$-h.TV^. 
>-5/.X^4 1 a 2<7)N7> , y77' ) coa\s7?l£a 

V9 ?mX4 4 a £ffl CTffifiMlV s s 2 CffiffiS 
*L, h^>-> :; X^4 2 a (micOh^^^X^) <7y3l^ 
7 9\&a\s??im.4: 5 a.tmtXmiMMV s s 2£ 

SBRSflT^S. h7>yX?4 1 atfX-XliAJjSB 
TINtC^$fL, h7>-^'X^4 2aCO^-X^ti:S 
^fcifi#H^$*lfc»ia4 Ola, 5 2 a^Sr&Ti-ffi 

^'X^4 2 aSOnl^^Ji^-'f :*— h'D 3 aJItTX 
5 7^*D7b7V^^2 1 atfO^-XtC^StL, 

xS7^*n7h5yy7^2 1 a(03l^^?ii^^ 
-HD4 aSrlttfittSIVc c 2f=&K&tlT» 

[0068] OT, sr«0*{aiftjeil]»2 j cr>mttZmW 

UT) (cA7J^ti=5r^««^i3^r, #ffiV3liA:*JiS 

— istfAJ) L^rV^-^lcJi, h5>yX^4 1 a(i:*7 
L, h5yy^^4 2al«>L, lS^*Q7h7 
yy'X^ 2 1 ai?)\-Xt(4liV s s 2 + i • r + AV 

d £:&■?><, i • r(iffifii4 5ac7)fl;EI^TT^>0, AV 
d \±yA H D 3 a C0JR2r|ftj1!£ERTT» -i. . 
[0069] A73iTF I NfcJl-t-^A* LTA7J« 
7- 1 N<7D®2##)EV3£TBSi:, h7>-yX^4 1 
a*^>-L, b7yy'X^4 2a^7L, x$7^* 
n7h7yy^^2 1 aO<-X«a{i(J{?Vs s 2 + 

AVdt^ t Uc*>'oT. X3 7 ?*D7h7Vi/X 

^ 2 1 a (2, iWAfitfHF- 1 N(cA*S*lS t , 

h7>y*x?Q2 0<7)pM T 7X7t^^2 0 3 
ffi4 5aC0»E^Ti • rJt'ttffiT^-*, ^417^7^ 
n P n Y^VisX.9<T)*yitnkr$-h« -T^^, Jt^ 
-yHJ:I.MOSh7yyZ^Q20«nIi«2 0 1 
X(i2 0 2 aCDQimTltZtttn.LXZcr>p§L'7x.Jljm 
2 0 3 co^ii> fSTf^tfOT', ZilbcoffiiOp ntg^' 
)iRy\M rx-TSii:*^^. 

[ 0 0 7 0 ] *HiS0>J-C(i nSS«2 0 1 i p^ 
7x;«2 0 3 t«<Op nffi^-Ml^N'-f 7X«Si; 
&&f«t::pS'7XA^Ii$2 0 3c7)mfiS-fftT$-tt-l»>Ii: 
^T-iSCOT', 7f7^p np^h^^^X^^jgrr 

[Hfficoffim^rlJiByl] 

[Hi ] *wmxA y-f-®m>mmi ^-twm 
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[02 ] i&minm •yj-®8&crmmm2 z^-rm^m 

[05 ] *m%cox-<{ -yf-|g»fM«fcW5 S:SH-0B80 

[06 3 -^mmxA ■j^^nm.me^-tmwm 

[07 3 *%.ty<r>X-t y ^\B\fficr>mt&m7 ^^0^0 

-c$>-g> 0 

[08 3 j&tffl<r>x<i •y^-m^mMMQi^t^m 

[09 3 08«O««!MKIR«EVs s 2*«*"r*HI»tf5 
— W*^"I1I»0T*S. 

[0103 *%ajO^-< -y f-0HW)SlttW9 **i"HI» 
0? £> h . 

[0113 *%km<r>x4 v j f-\siB&<7)mMmi oz*k-?\& 

[012 3 ffi^MOSrtO/A^ y ?-0§&£7K-$-@ 



SS0T?>^. 

[013 3 ^COMOST^n^X^f >y^-@S&£ijrttIl 

i o i (4 p mnxiimsmfflso* < -swsmw** 

fMBW) „ 1 0 3tinM»flK ( nScoy- haTRNW* 



51). 2 1, 2 1 alin p nl? •/9^n T 7 YvV-JX 

A, 2 4 1 liteHS* gL 2 4 2 i±<- XWfiatfgzZfSk, 
24 3 fiSm»fi©5l#f5. D 1 H , 4 1 fcftg 

2c0h^>-yx^, 4 2,4111 CO h 7 ^'X?, 44, 
4 5{4ft7?3H i , 4 3<i#»Slf*^ 2 4 1 a.4i&m 
#15, 2 4 2 a{i^-X«o£^«#l5- 2 4 3 a{iH« 
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